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Due to the tradeoff of every aspect, the pipelined ADC is widely used and 
becomes research foucs. As the key module of the pipelined ADC, the performance of 
comparator and reference has important effect on the character of speed, accuracy and 
power consumption of the ADC. The main work of this thesis is to achieve the 
optimal design of the key module to satisfy the requirements of an industry project. 
In this thesis, we firstly give the index requiremens of two key modules after 
analyzing the structure and theory of the pipelined ADC. Secondly, we choose 
appropriate architecture for two key modules according to the systematic 
requirements, and optimize the speed, kickback noise, offset of the comparator and 
the TC, PSRR, buffer of the reference. Finally, we accomplish the layout of reference 
under 0.35um CMOS process, and the post-simulation results imply that the reference 
can satisfy the requirement of industry project. 
The key technique issues solved in this thesis are as follows: 
(1) To be compatible with switched capacitor pipelined ADC, a CMOS 
preamplifier-latch comparator is designed and well analyzed for high speed, low 
kick-back noise and low mismatch offset. First, the cross-coupled load is adopted to 
improve the gain of preamplifier, which can reduce the offset of the comparator. 
Second, the ratio of PMOS/NMOS is optimized, which can improve the speed of the 
comprator. Finally, the capacitor neutralization is adopted to reduce the kickback 
noise of the comparator. 
(2) To be compatible with switched capacitor pipelined ADC, a reference source 
is designed and well analyzed for high PSRR, low TC and low power. First, different 
ratio of current mirror is adopted to optimize the size of the resistors. Second, the 
reference circuit operates in an internal regulated supply, which can improve the 
PSRR of the voltage reference. Third, positive and negative current are added to 
achieve a current reference of low TC. Finally, large off-chip capacitors as the load of 
the output buffer are adopted to stabilize the reference voltage, which can reduce the 
bandwith and power consumption of the buffer. The external voltage reference can be 
applied depending on the need of the accuracy of SC pipelined ADC, which improve 
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比较器和基准源作为流水线 ADC 的关键模块，其性能对流水线 ADC 的整
体性能有着重要的影响。比较器作为子 ADC 的核心模块，完成对采样信号或者
前级输出信号的量化，量化结果经编码后作为 ADC 输出的码字或者控制下一级
MDAC 完成余量放大，比较器的精度决定了整个流水线 ADC 的精度，同时比较
器的延迟时间决定了流水线 ADC 的速度。通常情况下，多级流水线 ADC 拥有
几十个比较器，所以比较器的功耗将严重影响整个 ADC 的功耗。基准源作为流
水线 ADC 的参考电压与参考电流提供模块，其提供的差分基准电压的精度决定
了 MDAC 输出精度，所以基准源的精度决定了整个 ADC 的精度，同时差分基
准电压的大小也决定了流水线 ADC 的满量程范围。 






























低了比较器的失调电压，采用电源电压为 1.2V 的 65nm CMOS 工艺进行了验证，
在时钟频率为 500MHZ 的情况下，实现了 6.4mV 的低失调电压。文献[7]采用了
预放大锁存结构，前置放大器很好地减小了锁存器对比较器失调电压的影响，采
用电源电压 5V 的 0.35um CMOS 工艺进行了验证，在时钟频率为 1GHZ 的情况
下，实现了 3.5mV 的低失调电压，而功耗仅为 0.48mW。文献[8]中提出了一种
无需预放大器的失调减小方法，在减小失调的同时，极大地降低了功耗，采用电
源电压为 1.8V 的 0.18um CMOS 工艺进行了验证，在时钟频率为 500MHZ 的情
况下，比较器的失调电压仅有 0.2mV，而功耗为 600uW。 
关于低电源电压及功耗的研究，文献[9]中使用 CMOS 开关取代了动态电流
源，当比较器锁存时，输入管在低电源电压下也始终工作饱和状态下，采用电源
电压为 1.2V 的 0.13um CMOS 工艺进行了验证，在时钟频率为 100MHZ 的情况
下，比较器的失调电压为 17.8mV，功耗为 50.9uW。文献[10]中采用了全新的开
关电路架构，使比较器能够在作出决定后立即关闭，有效地降低了电路的功耗，
采用 0.18um CMOS 工艺进行了验证，在电源电压为 0.5V，时钟频率为 2MHZ
的情况下，比较器的功耗仅为 12.71nW。 
关于低回馈噪声的研究，文献[11]中采用开关管隔离法极大地降低了动态锁
存器引起的回馈噪声，采用电源电压为 2.5V 的 0.35um COMS 进行了验证，在时
钟频率为 200MHZ 的情况下，比较器的分辨率为 6 bit，灵敏度为 0.3mV，功耗
为 72.02uW。文献[12]中同样在预放大器与动态锁存器加入了隔离电路，同时在
动态锁存器的输入管上加入了滤波电路，进一步减小了比较器的回馈噪声，采用
电源电压为 3.3V 的 0.35umCMOS 工艺进行了验证，比较器的失调电压为 6.8mV，
功耗为 612uW，回馈噪声的峰峰值仅为 500uV。 
关于高速的研究，文献[13]中采用交叉耦合反相器作为传统动态锁存器的负
载电阻，极大地降低了比较器的工作电压，并有效提高了比较器的速度，采用电
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